Section Results:
GFP-2XFYVE
Hrs translocates to the plasma membrane upon insulin stimulation
We have observed that the PtdIns-3-P probe GFP-2XFYVE Hrs translocates to the plasma membrane of L6 cells upon insulin stimulation (Figure 2A ). The plasma membrane localisation of GFP-2XFYVE Hrs upon insulin stimulation was confirmed by incubating transfected cells with the fluorescent plasma membrane marker Rhodamine Red a -X1,2-dihexadecanoyl-sns-glycero-3-phosphoethanolamine (Supplementary Figure 3A) .
Quantification of the relative intensity of fluorescence present at the plasma membrane (i.f.) revealed a five-fold increase in the fluorescence ratio between the GFP-2XFYVE 1, p<0.05, n=10) . This is consistent with the observation that a portion of the fluorescent probe is displaced from the endosomal structures and translocates to the plasma membrane.
To rule out the possibility that translocation of GFP-2XFYVE Hrs was simply due to a redistribution of endosomal structures, we incubated GFP-2XFYVE The insulin-mediated formation of PtdIns-3-P at the plasma membrane is confirmed by using different PtdIns-3-P probes.
To confirm that the insulin-dependent pool of PtdIns-3-P is generated at the level of the plasma membrane, the GFP fusion proteins of phox homology (PX) domains from sorting nexin 3 (SNX3) and from the p40 phox subunit of the phagocyte NADPH oxidase were used as probes to detect intracellular PtdIns-3-P. Both domains have been shown to bind with high affinity to PtdIns-3-P (Kanai et al., 2001; Xu et al., 2001; Ellson et al., 2001 ). In L6-transfected cells, both GFP-PX SNX3 (Supplementary Figure 5A) 
Polyamine carriers efficiently deliver phosphoinositides into living cells.
To establish ability of polyamine carrier to efficiently deliver phosphoinositides into living cells, we incubated L6 cells with a complex of carrier and C 16 -NBD-PtdIns-3-P, that is a fluorescent version of this phosphoinositide. As shown in Supplementary Figure 9A , the fluorescent phosphoinositide was efficiently delivered and partially localised at the plasma membrane. To confirm the partial localisation of exogenous PtdIns-3-P at the plasma membrane, we tested the effect of different exogenous phosphoinositides on the intracellular localisation of GFP-2XFYVE Hrs (Supplementary Figure 9B) . GFP-
2XFYVE
Hrs -transfected L6 cells were incubated with each complex carrier/phosphoinositide for 10 min. Confocal microscopy analysis revealed that PtdIns-3-5 P induced the plasma membrane translocation of the fusion protein whereas neither PtdIns-3,4-P 2 nor PtdIns-4-P nor PtdIns-3,5-P 2 (data not shown) affected the endosomal localisation of the GFP-2XFYVE Hrs . To confirm efficient delivery of PtdIns-3,4-P 2 , we transfected L6 cells with the GFP fusion protein of the isolated PH domain from insulin receptor susbtrate 2 (GFP-PH IRS2) that can specifically bind PtdIns-3,4-P 2 (Razzini et al., 2000) . As shown in Supplementary Figure 9C , exogenous PtdIns-3,4-P 2 induced translocation of GFP-PH IRS2 to the plasma membrane. Similarly, efficient delivery of exogenous PtdIns-3,4,5-P 3 was confirmed by the observation that it was able to translocate the GFP-PH PKB/Akt to the plasma membrane (Supplementary Figure 9D) . Taken together, these data confirm the validity of this system to deliver phosphoinositides.
Section Materials and Methods

Plasmids and antibodies
The EcoRI/SalI fragment from pGEM-EGFP-2XFYVE The BamHI/EcoRI fragment from the pGEX2T-PH PLCδ1 (Falasca et al., 1998) nM insulin. Two days later, medium was changed to 10% FBS DMEM containing 30 nM insulin. Then medium was changed to 10% FBS DMEM every two days. Adipocytes were used 6-10 days after initiation of differentiation and transiently transfected by electroporation as described (Thurmond et al., 1998) .
Quantification of intensity of fluorescence
Intensity of fluorescence was quantified from confocal microscopy images of GFP- L6 cells were transfected with GFP-2XFYVE Hrs ; after 24 h, cells were serum-deprived for 6 h and then stimulated with 300 nM insulin for 3 min. After fixation, cells were permeabilised with Triton X-100 (0.25% in PBS) and incubated with the plasma
